Abstract Verrucous carcinoma (VC) is an uncommon variant of squamous cell carcinoma characterized by proliferative outgrowing clinical appearance of the tumor, Incidence of VC is 2-12 % among oral cancers, the true incidence of VC can be accessed only from surgically treated cases since thorough processing of the entire tumor is necessary for accurate diagnosis, foci of invasive squamous cell carcinoma are found often in the substance of these tumors, thus, over reporting of this tumor is not uncommon. The retrospective data of a tertiary cancer hospital was analysed to understand the clinical challenges and outcome of patients with VC. The frequent association of VC with second primary oral cancer (22.7 %) observed in our series highlights the multi centricity of carcinogenesis in these patients.
Introduction
Verrucous carcinoma (VC) is an uncommon variant of squamous cell carcinoma characterised by proliferative outgrowing clinical appearance of the tumor, it was first described by Ackermann in 1948 and hence known as Ackermann's tumour [1] . Incidence of VC is 2-12 % among oral cancers [2] . However, Medina et al. [3] has reported that 20 % of VC cases consists of invasive component co existing within them, thus, the true incidence of this tumor can be accessed only from surgically treated cases. Currently the tumours with synchronous VC and SCC within same maternal field are referred to as hybrid VC (Fig. 1) .
VC is reported to occur in the oral cavity, larynx, pyriform sinus, esophagus, nasal cavity paranasal sinuses, external auditory meatus, lacrimal duct, skin, scrotum, penis, vulva, vagina, uterine cervix, perineum, and the leg, among them, oral cavity is the most frequent site of occurrence.
VC is seen more frequently in males above sixth decade of life [4] .
Clinical appearance of the tumor often shows large areas of involved mucosa with regional lymphadenopathy; however, seldom these lymph nodes reveal tumor on pathological examination [5] .
Classic VC microscopically consists of minimal atypia and locally destructive pushing margins at its interface with underlying connective tissue; it is often difficult to differentiate VC from Verrucous hyperplasia. Verrucous hyperplasia consists of exophytic overgrowth of well differentiated keratinizing epithelium that is similar to VC but without destructive pushing border at its interface with the underlying connective tissue, differentiation of this pattern is best possible from biopsies performed at the advancing edge of the tumor where basement membrane of the adjacent normal mucosa is evident to compare [6] . However; communication between pathologist and surgeon is often necessary.
The aetiology of VC is unknown but its association with tobacco use and more recently with HPV subtypes of 6, 11, 16 and 18 describe them as a potential risk factors [7] . Current paper describes clinic-pathological features of VC along with association of premalignant changes and second primary oral cancer in 22 patients of VC.
Case Series
Historical cohort of patients treated from January 2010 to December 2012 were analysed, 892 patients were treated surgically at a Tertiary Cancer Centre for oral cancer in this period of whom 22 patients of VC were isolated for this series.
Patients with history of previous surgery for premalignant lesions were included in the series. However, patients with recurrent VC after previous surgery or radiation were not included. The median period of follow up was 37 months.
Age ranged from 21 years to 76 years; there were 10 female (45.4 %) and 12 (55.65) male patients, pathological tumor staging showed 4 (18 %) patients with T1, 13 (59 %) with T2, 3 (13.6 %) with T3 and 2 (9 %) T4 tumours.
19 (86.3 %) reported history of tobacco consumption in various forms illustrated in Table 1 .
Site distribution revealed 13 (59 %) patients with tumour over buccal mucosa, five (22.7 %) patients over tongue, two lower lip, one each over upper lip and angle of the mouth.nine (total of 18 % of cases on lip subset).
Margin status of the series revealed six (27.2 %) patients with clear adequate margin status of more than 5 mm histological clearance, 15 (68.1 %) patients with close margins (1-5 mm) and one (4.5 %) patient had involved margin on initial resection which was revised under intra operative frozen section control.
Six (27.2 %) patients had association of premalignant lesion along with the primary tumour in the same maternal field (four verrucous hyperplasia and two dysplasia).
One patient presented with synchronous verrucous hyperplasia.
Total 5 (22.7 %) patients had second primary oral cancer-four (18.1 %) patients had synchronous second primary cancer along with VC (one patient had synchronous VC and three with synchronous well differentiated squamous cell carcinoma. Table 1 ) and one patient developed metachronous second primary cancer and is currently alive with locally advanced locoregional disease.
Seventeen patients underwent neck dissection, five patients did not undergo neck dissection, all 17 patients were N0 on histology, and among them 14 (82.3 %) patients showed reactive hyperplasia in the lymph nodes on the histology.
Total two (9 %) patients died, overall survival was 90.9 % in current series. Disease free survival was 86.3 %.
One patient had local recurrence with invasive squamous cell carcinoma and died of subsequent disease metastasis to neck and skeleton (patient no 21 in Table 1 ) on 18th month post surgery, another patient died on 43rd month post surgery without evidence of Locoregional recurrence (patient no 2 in Table 1 ).
Discussion
VC has been known to be associated with use of chewable forms of tobacco; current evidence supports its association with HPV virus, though numerous studies described different subtypes of HPV; the association of events resulting in subsequent tumor genesis is still under evaluation [7] .
Most of the studies and case series describe occurrence of VC in elderly individuals with mean age of above sixth decade of the life [4] . Mean age in our series was 53.7 years. Male to female ratio in the published data varied from male predominance [4] to equal sex prediction and some studies with female predominance [8] our series shows 45 % female 55 % male cases.
Most of published reports showed buccal mucosa as predominant site of occurrence [4] followed by gingiva, buccal mucosa most frequently involved in current series, however; second most frequent site was lateral margin of oral tongue followed by lip.
Most frequent stage of presentation in our series was T2, T1 and T2 presentation was more common in study by Oliveira et al. [9] . However; some series showed advanced staged clinical presentation in more frequency [4] .
82.3 % of cases showed cervical lymphadnopathy with reactive hyperplasia in current series, Tornes K et al. [5] noted that most of the clinically palpable nodes in these cases were inflammatory cervical lymphadenopathy, although neck dissection is not frequently done in cases of VC, our cases underwent neck dissection in situations where a complex reconstruction was required such as suspicious lymphadenopathy with large tumors or presence of synchronous second primary oral cancer, however; all these cases underwent elective neck dissections limited to level I to III for buccal mucosa subsets or level I to IV for oral tongue cases.
A frequent association of premalignant and malignant lesions were noted in our cases. The term synchronous is used when a second primary either existed at the time of surgery or developed within six months of initial surgery. When the second primary tumour developed after six months of the initial surgery, it was referred as metachronous.
Difficulty and ambiguity in the diagnosis resulting in repeated biopsies, association of this tumor with other premalignant and malignant related conditions and the requirement of access to neck vasculature for reconstruction were some of the factors considered for decision on performing the elective neck dissection in this series.
Association with premalignant change and second primaries were observed; history of tobacco use and wide spread field changes have some influence in this regard, Slaughter's description of field cancerization where in, multiple foci of cancer arise from condemned mucosa was inferred by Akkerman et al. [1] . Akkerman et al. [1] reasoned recurrence of this tumor to the existing predesposion of the epithelium towards malignancy. Overall 5 (22.7 %) patients in our series had synchronous or metachronous second primary oral cancer, these numbers are greater to Walvekar R et al. [4] . who reported 6.9 % of incidence of second primary among oral VC patients. 15 (68.1 %) of our cases had close margins and one patient had involved margin on initial resection (revised under intra operative frozen control), however; only one patient died of locoregional recurrence.
Historically; Monoclonal origin of second primary tumor was proved in certain cases of Bedi, Gauri C., et al. [9] this strengthened the hypothesis by Worsham et al. [10] who described lateral arborisation of cancer from single focus, suggesting second cancer in patients with premalignant change indeed is recurrence, it appears, as though, VC needs attention in this regard. Further research is necessary to understand this rare tumor.
Research focus on HPV association and host tumor response might be helpful to understand the clinical and pathological aspects of this rare tumor.
Current series emphasises the multi centric nature of this tumor which associate with occurrence of second primary.
